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RESUMEN
En este artículo, usamos un modelo de valoración de activos multifactorial para las
monedas, bonos y acciones de catorce países emergentes durante el período
comprendido desde 1997 hasta mediados de 2001 con el fin de investigar el efecto de
la elección de un régimen cambiario sobre el coste del capital, la integración de los
mercados financieros emergentes y el contagio. No se encuentra evidencia a favor de
la reducción del coste del capital bajo un sistema de tipos de cambio fijos, y no
podemos rechazar la hipótesis de que los mercados bursátiles emergentes están
integrados. Finalmente, existe evidencia de que la transmisión de shocks no puede ser
explicada por fundamentales o causas comunes.
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Integración Financiera, Valoración de Activos Internacionales
ABSTRACT
We use a multifactor asset pricing model for currency, bond and stocks for fourteen
emerging markets over the period from 1997 to middle 2001 to investigate the effect
of the exchange rate regime on the cost of capital, the integration of financial emerging
markets and the issue of contagion. We find no evidence that a fixed exchange rate
regime has helped to reduce the cost of capital and we are not able to reject that
emerging equity markets are integrated. Finally, there is evidence that the
transmission of shocks is beyond of what can be explained by fundamentals or common
shocks.
Keywords: Financial Crisis, Contagion, Time-Varying Volatility, Financial
Integration, International Asset Pricing
JEL classification: F30, F33, G15.
* This paper is a thoroughly revised version of the Master’s thesis “Globalisation and the Cost of
Capital in Emerging Markets” presented in partial fulfillment of the 1999-2001 Graduate Programme
at the Centro de Estudios Monetarios y Financieros (CEMFI). I am very grateful to my advisor
Enrique Sentana for his guidance and comments. I also like to thank Manuel Arellano and Simón
Sosvilla for their comments on earlier versions of this paper. Thanks are also due to Álvaro Ortiz
Vidal-Abarca and Alberto Baltanás Núñez (Servicio de Estudios, Banco Santander Central Hispano)
for their useful help in collecting the data used in this Master’s thesis. All remaining errors are mine.
Address for correspondence: CEMFI, Casado del Alisal, 5, E-28014, Madrid, Spain, Phone; (+34)
914 29 05 51, Fax: (+34) 914 29 10 56, E-Mail: adriosg@cemfi.es
centrA:
Fundación Centro de Estudios Andaluces1
“The recent turmoil in Brazil, the depth and spread of Asia’s crisis, Rus-
sia’s chaotic default on its debt and the resulting investor stampede away
from risky markets, and the collapse of the hedge fund Long-Term Capital
Management are merely the highlights -or rather low points- of an extraordi-
nary precarious 12 months. Capital markets proved volatile and susceptible
to contagion, and emerging economies suered the painful consequences.”
The Economist, 28th January 1999.
1M o t i v a t i o n
The last decade has witnessed an increase in the frequency and recurrence of ﬁnancial
upheavals in emerging markets. In particular, during the nineteen nineties the currency
and ﬁnancial crises were rapidly transmitted to markets of very dierent sizes and struc-
tures around the world aecting countries with “apparently” healthy fundamentals and
whose policies, only a few months earlier, were admired by market analysts and the
international multilateral organizations. At the same time, governments adopted ﬁxed
exchange rate regimes and pursued policies of ﬁnancial liberalization oriented to the
elimination of any obstacle to international investment that have been blamed for the
ﬁnancial fragility.
While economic theory predicts that the process of ﬁnancial liberalization will re-
duce the cost of capital, increasing investment opportunities and, ultimately, economic
growth, the relationship between exchange rate regime and cost of capital is not straight-
forward1. A system that reduces exchange rate volatility is likely to reduce the cost of
capital, that is, the expected returns that ﬁrms that raise funds by issuing equity have to
oer to investors. Nevertheless, we have to bear in mind that if ﬁrms are able to hedge
t h e i re x c h a n g er a t ee x p o s u r et h e ym a yn o tb ea ected by any idiosyncratic movement
in exchange rates. In addition, a ﬁxed exchange rate system will increase interest rate
volatility since monetary authorities have to defend their respective parities. As long as
interest rate volatility is priced in emerging markets, it is conceptually possible that a
ﬁxed exchange regime has increased the cost of capital.
1For some empirical evidence on the impact of liberalization on the cost of capital, see Bekaert and
Harvey (2000) and Henry (2000).
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Therefore, this course of events has posed new challenges and questions for emerging
m a r k e tﬁ n a n c e . W h e t h e rt h ec h o i c eo faﬁ x e de x c h a n g er a t er e g i m ei sa b l et or e d u c e
the cost of capital, whether there are gains from the process of globalisation, or whether
comovements between asset returns are beyond what can be explained by economic
fundamentals or common shocks are empirical questions that need to be answered.
We attempt to address these issues within an asset pricing perspective. In particular,
we make use of the dynamic version of the arbitrage pricing theory (APT) developed
in King, Sentana and Wadhwani (1994) (KSW hereinafter) and Sentana (2002). We
use weekly data on currency, bond and stock returns for fourteen emerging markets
over the period from 1997 to middle 2001 to estimate a multivariate factor model with
time-varying volatility in the underlying factors, and with risk premia that are a linear
combination of each one of the volatilities of the factors. Although the GARCH pa-
rameterisation has been found to be a parsimonious representation of the conditional
volatility of many ﬁnancial series, it is not able to capture the main feature of emerging
market asset excess returns, that is, the existence of unexpected periods of ﬁnancial
turbulence. In this paper, as a main innovation relative to Sentana (2002), we consider
a statistical modelling framework that allows both common and idiosyncratic factors be
characterized as conditional heteroskedastic processes and be also aected by Gaussian
jumps.
The asset-pricing model that we propose implicitly assumes that emerging markets
are integrated. Testing the cross-equation restrictions of our basic model enables us to
test whether country-speciﬁc risks are priced, and therefore, whether the exchange rate
regime is able to reduce the cost of capital or whether ﬁnancial liberalization policies
have been eective. Following Stulz (1999) we gauge the potential gains from stock
market globalisation comparing the risk premias that would prevail in a world of full
integration and full segmentation.
Finally, we address the issue of whether comovements between asset returns are
beyond common shocks. The main advantage of the use of an asset-pricing model to
study contagion is that the factor structure deﬁnes what is common in this economy and
which are “the mechanisms that link the fundamentals to asset returns” (See Bekaert
et al. 2003). Therefore, we can test contagion by looking to the residuals of the asset
pricing equations. In addition it is important to emphasize that our benchmark model
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considers at the same time returns on currency, bonds and equity. Therefore, we can
focus on the links between dierent asset markets, which is novel (to our knowledge) in
this literature.
Section 2 presents the benchmark model and the estimation procedure. Section 3
reports the empirical results. The impact of an exchange regime on the cost of capital
is analysed in section 4. Section 5 discusses whether emerging markets are ﬁnancially
integrated. Contagion tests are discussed in section 6. Finally, section 7 concludes.
2B e n c h m a r k m o d e l
This section borrows from Sentana (2002), where further details can be found.
2.1 Asset Pricing Model
The analysis is based in a world with a large number of countries j =1 ,...,N,a n d
assumes that for each country there are three representative assets available: a 1-period
local currency (c) d e p o s i tw i t hs a f eg r o s sr e t u r nR
j
cjt, a long-term default-free bond
portfolio (b), whose random gross holding return over period t in local currency is R
j
bjt,




jt b et h es p o te x c h a n g er a t ef o rc o u n t r yj at the end of period t in terms of
the numeraire currency (US$ in our case), and let R$
c$t be the gross return on the safe
asset for US during period t in US$. In this context, the excess returns of these three
representative assets for each country in terms of the numeraire currency will be given
by:
r$
cjt =l o gR$
cjt  logR$
c$t =l o gS$
jt  logS$














sjt are the (continuously compounded) excess returns for currency,
bonds and stocks in US$. In particular note that for r$
ajt ﬁrst subscript a = c,b,s is
related to the asset, the second one j is related to the country and ﬁnally the third one
t is related to the period of time. Superscripts reﬂects the currency in which the asset is
denominated, and, for clarity of exposition, they only will appear when the excess return
refers to local currency. Thus, lack of superscripts reﬂects excess returns denominated
in US$.
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Given that excess returns can be decomposed into a risk premia term (µ)a n da n
unanticipated (#)( a so ft  1)c o m p o n e n t ,rajt can be expressed as2
rajt = µajt + #ajt
Given that rcjt simply reﬂects the unexpected variations in exchange rates against
the common numeraire currency, and these are so highly correlated across countries,
as i n g l ee x c h a n g er a t ef a c t o r(fet) model should provide a realistic representation of
their covariance structure. On the other hand, while both bond and stock returns are
additionally aected by interest rate movements (fit), it is generally accepted that stock
returns are also exposed to a common residual risk factor (fmt).O n t h i s b a s i s , w e
assume the following factor structure:
#cjt = qcjefet + vjet
#bjt = qbjefet + qbjifit + Bbjevjet + vjit
#sjt = qsjefet + qsjifit + qsjmfmt | {z }
+ Bsjevjet + Bsjivjit + vjmt | {z }
Systematic risk Country-speciﬁc risk
(1)
or in matrix notation jt= Bjft+{jvjt,w h e r eft =( fet,f it fmt)0;a n dvjt =( vjet,
vjit, vjmt)0 represent exchange rate, interest rate and residual market idiosyncratic risks
respectively, and q’s and B’s characterise the associated factor loadings which measure
the sensitivity of the assets to the dierent factors3.
Furthermore, we assume:
• To guarantee that the #’s are innovations, common and speciﬁc factors are unpre-
dictable on the basis of past information.
• The common factors are orthogonal to each other, but allowing them to have time-
varying conditional variances bet, bit, bmt, that imply time-varying risk premia.
2The subscript and superscript structure for µajt and ajt is the same as the one used for excess
returns.
3In this framework, the ﬁrst subscript of ajk, ajk, a = c,b,s is related to the asset, the second one
j is related to the country and ﬁnally the third one k = e,i,m is related to the factor. For instance,
ajk reﬂects the sensitivity of country j’s return in US$ on asset a to factor k. Again, for clarity of
exposition, those superscripts that refers to US$ denominated assets are omitted. In particular, note
that as long as rbjt = rcjt + r
j
bjt, rsjt = rcjt + r
j
sjt, the factor loadings that change when we consider
local currency denominated asset are: bje = 
j
bje + cje, bje = 
j
bje +1 , sje = 
j





• As for the idiosyncratic terms, which by deﬁnition are orthogonal to ft, we assume
that they are orthogonal to one another for a given country j, and again, allow
them to have time-varying conditional variances /jet, /jit, /jmt.
Under a no arbitrage assumption, it can be proven that there is a stochastic discount
factor that prices the available assets by discounting their uncertain payosa c r o s sd i f -
ferent states of the world. In particular, assuming a linear model for the discount factor,




bjt = qbjeebet + qbjiibit
µ0
sjt = qsjeebet + qsjiibit + qsjmmbmt
(2)
where, k (k = e,i,m) corresponds to the price of risk for factor k,t h a ti s ,t h ea m o u n to f
expected return that agents demand in order to accept another unit of volatility. Note
that this benchmark model implies that country speciﬁc risk should not be priced, as
long as risk premia depend on the common factors, not on the assets. Furthermore, this
model corresponds to the Solnik (1983) International APT relationship.
2.2 Estimation method
The structure of the basic model is obtained combining systems (1) and (2), and can be









mt + Bsjevjet + Bsjivjit + vjmt
(3)
or in matrix notation rjt= BjfR
t +{jvjt.H e r efR
kt = kbkt +fkt = Zkt +fkt (k = e,i,m)




mt)0,t h a t
mimic the proposed factors, where Zk represents the risk premia and fkt the unantici-
pated component (as of t1) associated to the common factor k. Under the assumption
of conditional normality the system given by (3) could be estimated for any N countries
simultaneously by maximum likelihood (KSW for details), but given the structure of
the model this results in a very time consuming procedure even for moderately large
N. Alternatively, estimation would be an easy task if fR
t were observed directly, though
that is not our case.
4See Cochrane (2001) and Sentana (2002).
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Instead, following Sentana (2002), we construct three fully diversiﬁed portfolios of
currency deposits, bonds and stocks, with excess returns given by rpt =( rcpt,r bpt,r spt)0,











or in matrix notation rpt = BpfR
t , and where the scaling of the common factors are set
to qcpe = qbpi = qspm =1 .
Adding the three portfolios in (4) to the list of 3N assets that belong to the economy,
we can factorise the joint likelihood function into the marginal component of rpt and the







Given the marginalization of the likelihood it is straightforward to employ Hansen’s
(1982) GMM to estimate system (3) and (4) (see Sentana, 2002, and appendix for
details) and handle with conditional heteroskedasticity and serial correlation.
Moreover, a signiﬁcant advantage of the GMM framework is that it is easy to see that
estimates of Z’s, q’s and B’s remain consistent when factors are aected by conditional
heteroskedasticity, provided that the factor representing portfolios and idiosyncratic
factors remain contemporaneously uncorrelated.
Furthermore, we choose a GARCH(1,1) speciﬁcation for the conditional variance but,
building on the work of Jorion (1988), Friedman and Laibson (1989) and Das (2002),
we assume that volatility can also be aected by a Gaussian jump whose intensity is
governed by a Poisson process. In particular, we assume that this jump only adds
volatility and that it has no impact on the conditional mean.
With this model we expect to capture the main aspect that characterize emerging
market ﬁnancial series, and that we cannot capture with a GARCH model without
additional features: the sudden increase in the volatility of excess returns caused by
ﬁnancial turmoil. We expect that a better statistical characterization will be translated
to corresponding gains in the asymptotic e!ciency of tests. However, let us emphasize
that if the proposed conditional variance speciﬁcation is incorrect, the tests will still be
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consistent (see Sentana, 2002). An appendix with details of the maximum likelihood
estimation of these processes is provided.
3R e s u l t s
3.1 Data
Our database consists of weekly data for currency, bond and stock returns on a set of
fourteen emerging markets during the period from 9/February/1997 until 4/April/2001
(209 observations). We have four Latin-American countries in our database: Argentina,
Brazil, Mexico and Venezuela; six Asian markets: Hong Kong, Indonesia, Singapore,
South Korea, Taiwan and Thailand; and four East European economies: Hungary,
Poland, the Czech Republic and Russia. An appendix with data sources is provided.
Besides, we include data on Australia, Canada, Japan, the United States and ten
European countries (Belgium, Denmark, France, Germany, Italy, Netherlands, Spain,
Sweden, Switzerland and the United Kingdom) to aggregate well-diversiﬁed portfolios
that contain the non-emerging markets as well. In particular, we consider three equally
weighted portfolios: “world” currency, bond and stock as our set of portfolios in system
(4).
3.2 Estimates of the baseline asset pricing model
We estimated the baseline model of section (2) under the null hypothesis of integration
of ﬁnancial markets by GMM, as well as by maximum likelihood to obtain estimates
of the conditional variances of the common and idiosyncratic factors. However, the
computation of consistent standard errors a la Bollerslev and Wooldridge (1992) is not
tractable because it involves the outer product of the gradient and the Hessian matrix of
the joint log-likelihood function for 45 asset returns. For this reason we only present the
GMM estimates of the baseline model with Newey-West (1987) standard errors robust
to autocorrelation using a bandwidth of 6 lags (' T1/3).5
The results for the estimation of the diversiﬁed portfolios subsystem, equation (4),
are presented in Table 1. Given that all asset returns are denominated in US$, it is no
5The “distance” between ML and GMM parameter estimates is measured through the dierences
between the implied basis portfolios for common and speciﬁc factors. In this respect we ﬁnd correlations
ranging from 0.736 to 1 with an average of 0.957.
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surprise that we ﬁnd that all three portfolios are positively correlated. In addition, the
estimates also conﬁrm the results found in Sentana (2002) that, controlling for move-
ments in exchange rates, world bond returns and world stock returns are positively
correlated. On the other hand, the (average) risk premia are not estimated precisely.
The average expected return on currency and stock returns is negative albeit not statis-
tically signiﬁcant. The (average) negative return on currency deposits is related to the
continuous appreciation of the US$ with respect to the Euro over the sample period and
by the low interest rates that have prevailed on European markets during the second
part of the 90’s. In contrast, the estimated negative risk premia on stock returns is
explained by the important size of the mentioned ﬁnancial crises.6
Table 2 presents estimates of the factor loadings of each one of the three asset
classes. For ease of exposition and to isolate any indirect eect of exchange rates into
asset returns, results for bonds and stocks correspond to local currency returns. As
mentioned before, the only coe!cients aected are those related to the eects of common
and speciﬁc exchange rate risks.
The coe!cient on the common exchange rate factor is positive for nearly every coun-
try (see Table 2a), and statistically not signiﬁcant for those countries with (estimated)
negative coe!cient. Careful examination of columns 1 and 3 in Table 2b, suggests that
the evidence on the eect of exchange rate into bond returns is mixed. In particular, we
ﬁnd that a dollar appreciation (or an increase in the return on the US safe asset) or a
local currency depreciation decreases bond returns in Argentina, Hong Kong, Thailand
and the Czech Rep. This fact suggests that given a ceteris paribus increase in the rate
of return in the US safe asset investors choose not to invest in these countries, leading
to capital outﬂows. In contrast, bond returns for Brazil, Mexico, Venezuela, Poland and
Russia suer when local currency appreciates. Given that overvaluation of the exchange
rate is often interpreted as a signal of a future crisis, this particular point may reveal
that investors believe that the probability of a crisis is high, so the value of the bond
must decrease.7 Turning to the eect of the common interest rate factor into bond
returns, we ﬁnd that in all cases an increase in “world bond returns” leads to higher
emerging markets returns.
6The corresponding ML estimates of the prices of risk are e = 0.083, i =0 .230 and m =0 .014.
7See Kamisnky and Reinhart (1999) for a discussion on the dierent leading indicators of a currency
and/or banking crisis.
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Contrary to the results found in the analysis of the sensitivity of bond returns, the
evidence of the impact of the exchange rate factor on stock returns reveals that a local
currency appreciation is associated with lower stock returns (Table 2c, column 1 and 4).
This is the case of Mexico, Venezuela, Indonesia, Singapore, Taiwan, Thailand and the
Czech Republic. On the other hand, those countries with a positive sensitivity to the
exchange rate factor have estimates that are not statistically signiﬁcant, except for the
case of South Korea. Periods of high world and local bond returns seem to be linked
with period of high stock returns. We ﬁnd that the sensitivity of returns to common
and idiosyncratic exchange rate movements diers in the case of Singapore bond and
stock returns. As noted by Sentana (2002), this fact is likely to reﬂect the structure of
its foreign trade. Finally, the (estimated) coe!cients on the common residual market
risk factor are all signiﬁcantly positive which conﬁrms that emerging stock returns seem
to be aected by common global shocks.
4D i r e c t e e c t so ft h ee x c h a n g er a t er e g i m eo nt h e
cost of capital
Whether the choice of an exchange rate regime is able to reduce the cost of capital for
a given country is an empirical question. Using a “de facto” classiﬁcation of exchange
rate regimes proposed by Levy-Yeyati and Sturzenegger (2002) (LYS from now on) we
group our countries into those that have followed a ﬁxed exchange rate system, those
that followed a ﬂoating one, plus a third group of middle ground. In particular, and in
line with these two authors, we expect that this classiﬁcation captures in a better way
those policies implemented by the governments regardless of the regime reported by the
country’s authorities and published “de jure” by the International Monetary Fund.
Following the LYS classiﬁcation, we only include Argentina, Brazil, Hong Kong and
South Korea in the ﬁxed exchange rate regime block; and Mexico, Czech Republic
and Poland in the ﬂoating one. The other countries have been dropped because either
(a) they have changed the exchange rate regime during the period of our study, as
Venezuela, Indonesia, Singapore, Thailand and Russia; (b) they do not appear in the
LYS classiﬁcation, as Taiwan and Hungary.
Figure 1a displays the average of the (estimated) conditional standard deviation of
the idiosyncratic exchange rate factor in countries with a ﬁxed exchange rate system
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and those with a ﬂexible system. The eect of the emerging markets crises is clear in the
ﬂexible exchange rate regime series but there is no noticeable change in the magnitude
of the movements of the volatility of those countries with a ﬁxed exchange. In addition
the level of the volatility has been substantially smaller for those countries that have
ﬁxed their exchange rates. Not suprisingly, there is evidence that those countries with
a ﬁxed exchange rate and that have been able to defend their parities have reduced
exchange rate volatility.
On the other hand, Figure 1b presents the (estimated) conditional standard deviation
of the idiosyncratic interest rate factor. In this case, the ranking is inverted. The eect
of ﬁnancial turbulence is more noticeable for those countries with a ﬁxed exchange rate
system than in the volatility series of the interest rate for those countries with a ﬂoating
regime. Simultaneously, the volatility of the interest rate factor is systematically smaller
for those countries with a ﬂexible exchange rate (except in June’97 which corresponds to
the break of the Thai Baht). These results reveal that the reduction in the exchange rate
volatility have been achieved at the expense of increases in local interest rate volatility
and conﬁrm that the ﬁndings in Sentana (2002) for European countries are also present
in emerging markets. However, given that the main feature of the proposed asset-
pricing model is that ﬁnancial markets are completely integrated, such country-speciﬁc
movements should not be priced.
To investigate whether such volatility movements have any impact on the cost of
capital of emerging markets we need to know whether the assumption of ﬁnancial in-
tegration is adequate in this context. Theoretically, any country-speciﬁc movements
should not be priced if ﬁnancial markets are completely integrated, as we have assuming
in developing our baseline asset-pricing model. Consequently, to assess whether emerg-
ing ﬁnancial markets are integrated we encompass the asset-pricing model in a more
general set-up:
µcjt = µ0
cjt + 4cje/jet + wcjebet
µbjt = µ0
bjt + 4bje/jet + 4bji/jit + wbjebet + wbjibit
µsjt = µ0
sjt + 4sje/jet + 4sji/jit + 4sjm/jmt + wsjebet + wsjibit + wsjmbmt
This system of equations enables us to test if exchange rate idiosyncratic variability
is priced in currency, bonds and stock returns (4cje = 4bje = 4sje =0 ). If these risks are
not priced in bond and stock markets, the election of an exchange rate system will have
no impact on neither these two markets. The same argument applies to interest rate
10
E2003/5111
movements (4bji = 4sji =0 ) , as long as the exchange rate system also aect interest
rate volatility. With respect to the stock market, it is possible that other sources of risk
are priced in stocks (4sjm 6=0 ) which would reveal that emerging markets are not fully
integrated. Finally, we can investigate whether the prices of risk are common across
countries (wcje = wbje = wsje = wbji = wsji = wsjm)
These tests can be easily conducted within the GMM framework. For instance,
to investigate whether idiosyncratic exchange rate movements are priced in currency
deposits, we just can add the maximum likelihood estimate of the variance of vjet, e /jet,
as an extra regressor in equation (3a) and test whether the corresponding estimated
coe!cient b 4cje is dierent from zero. Furthermore, this coe!cient measures the eect of
reducing the country-speciﬁc exchange rate volatility. In particular, the results for the
pricing idiosyncratic exchange and interest rate risks are presented in Table 4.
The joint Wald tests rejects the null hypothesis that exchange rate risk is not priced in
currency, bond and stocks markets for those countries with a ﬁxed exchange rate regime.
This result may indicate that investors dislike those investments that are denominated
in a currency that is subject to a risk of a large swing, or at least that they believe
that it has a large risk of devaluation. As for the eect of interest rate on bonds and
stocks, we ﬁnd that it is priced on bonds while it is not in stocks. The pricing of interest
rate idiosyncratic risks in emerging markets bonds can be explained by the ﬁndings of
Calvo and Reinhart (2002) as they argue that a lack of credibility of exchange rate
stabilisation policies causes interest rate excess volatility. On the other hand, we only
ﬁnd that idiosyncratic exchange rate risks are priced in currency deposits for countries
following a ﬂoating regime; while idiosyncratic interest rate is priced in stock markets.
Therefore the adoption of a ﬁxed exchange rate not only will allow, in principle, the
reduction of cost of capital reducing the exchange volatility, but it will also allow the
elimination of the risk premia associated with the interest rate factor given that in a
ﬁxed exchange rate system it is not priced.
Given that (estimated) coe!cients show great dispersion and, more importantly, that
the eects of idiosyncratic exchange rate and interest rate volatility compensate each
other, we follow Sentana (2002) and measure the net eect of idiosyncratic exchange
rate and interest rate movements on each asset computing the dierences in ﬁtted values
between alternative and null hypothesis. This procedure has the advantage that each
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country acts as its own control. The average net eect of idiosyncratic exchange rate
volatility on currency returns across countries with a ﬁxed and ﬂexible exchange rate
regime is presented in Figure 2a. Figures 2b and 2c presents the analogous net eect of
idiosyncratic exchange and interest rate risks on bond and stocks returns, respectively.
Furthermore, sample means and relevant t-statistics (robust to serial correlation and
conditional heteroskedasticity) are reported in Table 5.
Evidence of the net eect of idiosyncratic exchange rate volatility on currency returns
is unambiguously in favour of the fact that a ﬁxed exchange rate regime helps to reduce
this riskless component of the cost of capital. In contrast, the net eect of both country
speciﬁc exchange and interest rate variability on bond and stock returns is less clear-
cut. When we look to bond returns, both eects are positive with a larger eect on
countries with a ﬁxed exchange rate system, although not signiﬁcant. Furthermore, a
deeper analysis of Figure 2b reveals that periods of ﬁnancial crashes are associated with
an increase in the rate of return required for those countries with a ﬁxed exchange rate.
To conclude, Figure 2c suggests that there is no clear evidence of the impact of the
exchange rate regime on the cost of capital, a fact that is conﬁrmed in table 5. This
result contrast with Sentana (2002) who found evidence that a currency system like the
Exchange Rate Mechanism has helped to reduce the cost of capital of European ﬁrms
that raise funds by issuing equity. This may indicate that exchange rate stability is
not a su!cient condition for the reduction of the cost of capital. We have found that
idiosyncratic movements in the interest rate are priced in countries with a system of
ﬂexible exchange rates, while for those following a ﬁxed exchange rate agreement what
matters is the exchange rate factor. Given this result, our tentative conclusion is that
investors charge an additional risk premia to those investment that are denominated in
a currency with a ﬁxed exchange rate that is not credible. This eect is osetting any
gain, in terms of cost of capital, caused by the reduction in exchange rate volatility or
the elimination of the interest rate risk premia.
5 Integration in Emerging Financial Markets
The barriers that international investors face when investing abroad have fallen dramat-
ically among many emerging markets during the last decade. However, recent episodes
of ﬁnancial fragility have questioned whether this liberalization process has gone too far.
E2003/5113
The issue of market integration plays a central role in emerging market ﬁnance, help-
ing to identify the beneﬁts of the process of liberalization that many emerging markets
have followed. In particular, economic theory, like the Errunza and Losq (1985) model,
predicts that the process of ﬁnancial liberalization will reduce the cost of capital. We
investigate whether this hypothesis is valid in this section.
International ﬁnancial markets are integrated when assets of identical risk command
the same expected return regardless their nationality. A ﬁrst consequence of this deﬁn-
ition is that any kind of country-speciﬁc movement in asset returns should be rewarded
in a world of complete integration (4ajk =0 ). In section 5 we have examined whether
idiosyncratic exchange and interest rate factors are priced for countries with a ﬁxed
and ﬂexible exchange rate system. Now, we repeat the analysis taking into account
regional blocks, such as Latin America, Asia and East Europe, rather than exchange
rate systems, and we include a test for the pricing of country-speciﬁc residual market
risk.
Table 6 (panel a) presents the results. We ﬁnd that exchange rate risk is priced in
currency returns for the three regions, while it is only priced in bonds for Latin America
and Asia. With respect to the equity market, the test is only signiﬁcant for Latin Amer-
ica. The country-speciﬁc interest rate volatility is priced in bonds and stocks in Asia and
East Europe. Finally, we cannot reject that the idiosyncratic residual market risk is not
priced in equity markets probably due to lack of power. It is important to take into con-
sideration that all tests have, ceteris paribus, lower power in the stock return equations
because the standard deviations of the market factors are much higher (see Sentana,
2002). Additionally, Stulz (1995) highlights that the use of asset pricing models to test
the existence of barriers to international investment against an unidentiﬁed alternative
usually lacks power. The design of tests that looks for speciﬁc pricing patterns under
segmentation seems to be an interesting topic that is left for further research.
A second implication of the integrated market hypothesis is that the price of risk
should be equal across countries (wajk =0 ). The corresponding tests are presented in
Table 6 panel b. We reject that the price of the common exchange risk is equal across
countries for the three regional blocks in the currency market equation. Similarly, we
reject that the price of common and exchange and interest risk is equal in the bond
market equation for Asia. Therefore, the overall conclusion is that evidence against the
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hypothesis of integration of ﬁnancial markets is mixed and depends on the market under
examination. In particular, rejection of this hypothesis is related to the existence of
capital controls (such as limits to foreign ownership, repatriation of capitals, additional
taxes for foreign investors...), informational asymmetries, etc. that makes idiosyncratic
risks likely to be priced.
Finally, following Stulz (1999) we measure the potential gains from the globalisa-
tion process, identiﬁed with increased market integration, comparing stock market risk
premia under full integration with the risk premia that would prevail in the context of
fully segmented markets. In particular, note that we can decompose the unanticipated







sje | {z }
+ qsjifit + Bsji | {z }
+ qsjmfmt + Bsjm | {z }
Exchange rate risk Interest rate risk Residual market risk
Since the stock portfolio for each country corresponds to a well-diversiﬁed basket of
domestic stocks we can obtain the risk premia that would prevail in this context using
a domestic argument similar to the one presented in section 2. In particular, this will






























where )jk is the price of risk for country j and factor k = e,i,m in a fully segmented
market framework. Assuming that all investors in the world have the same constant
relative risk aversion and that the price of the residual market risk and the statistical
properties of asset returns are not aected by the globalisation process, we can compare
the following risk premia:8
Risk premia under full integration = mqsjmbmt (5)









Subsequently, we can assess whether there would be gains from a process of stock
market integration, for each country comparing if:





8This assumption can be rationalized if we interpret that returns of each country portfolio as pure
endowment streams that generate a homogeneous nonstorable country-speciﬁc good, and using no labor
or capital inputs, that is, as “Lucas trees”.
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The analysis of the (estimated) dierences between both sides of the above expression
for each one of the emerging countries in our database (Table 7) reveals ample evidence
in favour of globalisation gains. Furthermore, there is an important variation across
countries, being Russia the country with the largest average, followed by Indonesia and
South Korea. If we multiply those dierences by 0.013, which is the ML estimate of m,
our results suggest the potential reduction in the yearly risk premia ranges from 1.29%
(Czech Republic) to 12.48% (Russia) indicating rather large gains for some countries.
Nonetheless it is very important to emphasize that these gains should only be taken as
indicative as we are comparing two extreme situations.
6 Contagion
The rapid spread of ﬁnancial turbulences in small countries to other economies with
apparently healthy fundamentals and with few direct trade or ﬁnancial links contrasts
with the lack of consensus on the deﬁnition of ﬁnancial contagion. Nevertheless, the
World Bank has made the following classiﬁcation based on the several deﬁnitions that
t h el i t e r a t u r eo ne m e r g i n gm a r k e t sh a su s e d : 9
• Broad deﬁnition: “Contagion is the cross-country transmission of shocks or the
general cross-country spillover eects”.
• Restrictive deﬁnition: “Contagion is the transmission of shocks to other countries
or the cross-country correlation, beyond any fundamental link among the countries
and beyond common shocks”.
• Very restrictive deﬁnition: “Contagion occurs when cross-country correlations in-
crease during crisis times relative to correlations during tranquil times.”
In this study we restrict our attention to the restrictive deﬁnition and use a multi-
factor asset pricing perspective to study contagion.10 A b o v ea l l ,t h e r ea r es e v e r a la d -
vantages of the use of an asset-pricing model, such as ours, to study contagion. Firstly,
the factor structure implicitly deﬁnes what is common in this economy and which are
“the mechanisms that link the fundamentals to asset returns” (See Bekaert et al. 2003).
9See http://www1.worldbank.org/economicpolicy/managing%20volatility/contagion/
10Please note that with this deﬁnition, contagion can take place both during “good” times and “bad”
times. Then, contagion does not need to be related to crises
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Secondly, it allows us to deﬁne what is rational in this economy. Any asset-pricing
model is ultimately related to a model with utility maximizing agents and therefore the
corresponding pricing kernel can be interpreted as a marginal rate of substitution be-
tween dierent states of nature. Thirdly, our benchmark model simultaneously considers
returns on currency, bonds and equity. Therefore, we can focus on the links between
dierent asset markets.
A si nt h ec a s eo fe !ciency and rationality tests in ﬁnancial markets, it is important
to bear in mind that we are testing a joint hypothesis of the lack of contagion between
asset returns and the asset-pricing model. If there are regional factors not accounted in
the model, our methodology may overstate the existence of contagion between countries
of the same regional area..However, we do not think that this is a problem in our case
as long as we restrict our attention to contagion between dierent regional areas.
Furthermore, an important issue to take into account is that one would expect an
increase in the correlation during periods of ﬁnancial turmoil.11 Our model allows us to
control for this fact. A main characteristic of this framework is that when the change
in the variance of any of the global factors is large enough relative to the change in
the volatility of the country speciﬁc factor, cross-market correlation will increase in a
consistent way with our model. In contrast, contagion takes place when a shock speciﬁc
to a country increases the comovement between two asset returns maintaining constant
the common factor.
The deﬁnition of contagion in this framework simply implies that contagion takes
place as excess of covariance between asset returns relative to factor model that we have
proposed. As a direct consequence, we only need to test whether the covariance between
residuals of the asset pricing equation is dierent from zero. Table 3 presents the joint
Wald tests of the null hypothesis that there is no covariance between any of the residuals
of two regions.
We ﬁnd evidence against the maintained hypothesis that the multifactor asset-pricing
model is able to capture the comovements between asset returns in emerging markets.
Moreover, it is interesting to note that there are spillovers between dierent asset mar-
kets. In particular we only can accept the null hypothesis of no contagion between
Latin-American currencies and Asian bonds, Latin-American currencies and East Eu-
11See Corsetti el al. (2002), Forbes and Rigobon (2002), and KSW among others.
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ropean stocks, Asian currencies and Latin American stocks, Latin American and Asian
bonds, Latin-American bonds and Asian stocks, and ﬁnally, between Asian bonds and
Latin American stocks.
These results are specially important from a policy-making perspective given that in
the ongoing process towards a new international ﬁnancial architecture, a clear distinction
is made between countries suering crises because of contagion or creating contagion due
to their systemic importance, and those suering because of their own fundamentals.
In particular, the results that we have obtained here indicate that economies are prone
to be aected by other region crises. The risk of contagion indicates that multilateral
institutions should be aware that any contagion related crisis needs to be bound to
receive more attention and also more ﬁnancing to avoid the risk of systemic failure of
the international ﬁnancial system.
7C o n c l u d i n g R e m a r k s
The main purpose of this article is to throw some light to the issue of whether the
choice of a ﬁxed exchange rate regime is able to reduce the cost of capital, whether
there are gains from the process of globalisation and, whether comovements between
asset returns are beyond what can be explained by fundamentals or common shocks.
For that reason, we have estimated a multifactor asset-pricing model using weekly data
on currency, bond and stock returns for fourteen emerging markets over the period from
1997 to middle 2001.
The analysis of the impact of exchange rate regimes seems to indicate that there is
no clear evidence on the impact of a ﬁxed exchange rate regime on the cost of capital.
Therefore, exchange rate stability is not a su!cient condition for the reduction of the cost
of capital. We found that for countries with a system of ﬂexible exchange rates what it
is priced are the idiosyncratic movements in the interest rate, while for those following a
ﬁxed exchange rate agreement what matters is the exchange rate factors. Given that the
lack of credibility of exchange rate stabilisation policies is an issue in emerging markets
(see Calvo and Reinhart,2002) this result seems to indicate that investors demands an
additional risk premia for those investments denominated in a currency with a risk of
devaluation. Therefore, our tentative conclusion is that credibility is the responsible
for the osetting of any gain, in terms of cost of capital, caused by the reduction in
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exchange rate volatility.
The overall conclusion is that evidence against the hypothesis of integration of ﬁ-
nancial markets is mixed and depends on the market under examination. In particular,
we cannot reject the null hypothesis of the integration of equity markets in emerging
markets, although we suspect that this is due to a lack of power in the empirical test.
Therefore, the design for tests that look for speciﬁc pricing patterns under segmentation
seems to be the natural extension of this paper. However, a comparison between the risk
premias that would prevail in a world of full integration and full segmentation reveals
rather large gains from the process of liberalization of stock markets in some countries.
Finally, we ﬁnd evidence of excess covariance between asset returns, that is, beyond
any fundamental link among the countries and beyond common shocks, where funda-





Details of the data series used are as follows.
Stock prices:
- Dow Jones Total Return Index, except for,
- Argentina, Czech Republic, Hungary, Poland and Russia: S&P/IFCG Index.
Short interest rates:
- Belgium, Denmark, France, Germany, Italy, Netherlands, Spain, Sweden, Switzer-
land, UK; Canada, Japan; Indonesia, Thailand: Euro-local currency 1 week.
- USA: Federal Fund 1 week
- Australia: Deposit 1 week.
- Brazil: CDI - Middle Rate.
- Mexico: Balance (TIIE) Interbank Rate.
- Venezuela: Overnight - Middle Rate
- Hong-Kong, Singapore; Czech Republic, Hungary, Poland, Russia: Interbank 1
Week.
- South Korea: Call 7 day.
- Taiwan: Money Market 10 day.
Bond returns:
-Belgium, Denmark, France, Germany, Italy, Netherlands, Spain, Sweden, Switzer-
land, UK; USA, Canada, Japan, Australia: Morgan Stanley Capital International Total
Return Index.
-Argentina, Brazil, Mexico, Venezuela; Poland, Russia: J.P. Morgan EMBI + Index.
-Hong Kong, Indonesia, Singapore, South Korea, Taiwan, Thailand; Czech Republic,
Hungary: J.P. Morgan ELMI + Index.
B GMM Estimation
This appendix reviews the estimation method used in Sentana (2002) for the estimation
of multivariate factor models with time-varying volatility in the underlying factors. In
particular, under conditionally homoskedasticity, (4) is a recursive simultaneous equa-
tion system whose parameter estimates can be obtained in the following way:
(a) Ze and be from the OLS regression of rcpt on a constant.
(b) qbpe,Zi and bi from the OLS regression of rbpt on rcpt and a constant.
(c) qspe,qspi,Zm and bm from the OLS regression of rspt on rcpt,(rbpt  e qbpercpt) and
a constant, where e qbpe is the estimation of the parameter qbpe obtained in (b).
Nonetheless, there is a generated regressor problem in (c) which aects inference
about qspe. We employ the Generalised Method of Moment (GMM) of Hansen (1982)
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based on based on the just-identifying moment conditions implicit in (a), (b), (c) in
order to handle with conditional hetrokedasticity, serial correlation and to avoid the
generated regressors problem.
Turning to the conditional model for rjt given rpt, we can construct the orthogo-
nalised portfolios b fR
t =(e Bp)
31rpt where e Bp is the estimate of the matrix of coe!cients
for the marginal model of “world” portfolios obtained through (a)-(c). By the Frisch-
Waugh theorem, it is straightforward to prove that estimates of Bj and {j can be
obtained, under the conditionally homoskedastic case, simply as follows:
(d) qcje and /je from the OLS regression of rcjt on c fR
et.
(e) qbje,qbji,Bbje and /ji from the OLS regression of rbjt on c fR
et and c fR
it with the
residual from (d) as an extra regressor.




mt with the residuals from (d) and (e) as extra regressors.
In the same way as the estimation of (3), standard errors associated with qbje, qsje,
qsji and Bsje would suer from a generated regressor bias, so we recast the estimation
above as GMM based on the just-identifying moment conditions implicit in (a)-(f).
C Maximum-Likelihood Estimation
This appendix summarises the maximum-likelihood estimation method used in this pa-
per. In particular, maximum likelihood estimates can be obtained by replacing OLS
in (a), (b) and (c) with univariate GARCH-M with Gaussian Jumps regressions, while
replacing OLS in (c), (d) and (e) with univariate GARCH with Gaussian Jumps regres-
sions. However, the estimated standard errors will be inconsistent due to the generated
regressors problem.
Now we present the corresponding details of the estimation of a conditional het-
erokedastic process aected by Gaussian jumps. Let yt be the weekly excess return for
asset a,w h e r eyt follow a Bollerslev (1986)’s GARCH (p,q) regression model:
0t|t31  N(0,h t)













p  0,q> 0
k0 > 0, ki  0 i =1 ,...,q
q  0,i =1 ,...,p
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t is the information set of all information through time t, xt a vector of explanatory
variables, and b a vector of unknown parameters. With T independent observations,
the log-likelihood function LT(,y t,x t), viewed as a function of the parameter vector



















Consider now a Poisson process where b is the mean number of jumps nt occurring
per unit of time and where the jump size i follows a normal distribution with mean w












nt  P(b) (A1c)
i  N(w,B) (A1d)
0
†
t|t31  N(0,h t) (A1e)
ht = k0 + k10
2
t31 + q1ht31 (A1f)
Assuming that i and 0t are i.i.d. ;i,t the log-likelihood function for system given























where  =( k0,k1,...,kq;q1,...,qp;b0;b,w,B).
In (2) we have an inﬁnite sum that has to be truncated after some value of N. In
particular we have estimated our model under a truncation at N=25.
To estimate values of nt,t h ep e r i o dt likelihood function is maximized with respect
to nt, conditional on the ML estimates b :
argmax
j
Pr(nt = j | yt,b )=
12Note that we need pre-sample estimates for h0. In particular to start recursion we set h0 equal to
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ln(b ht + jb B) 
(yt  x0
tb b b wj)2
2(b ht + jb B)
where j is constrained to take on nonnegative integer values j 5 {0,1,2,...}
Finally, following Engle, et al. (1987), let the conditional variance ht+b(B+w
2) aect

























where  =( k0,k1,...,kq;q1,...,qp;b0;b,w,B;),a n d represents the price of risk.
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Table 1
Prices of risk and factor loadings for world portfolios
World Common exchange Common interest Common stock Unconditional
portfolio rate risk rate risk market risk variances
Currencies 
$








spe =0 .956 spi =1 .809 spm =1 m =4 .175
(0.185) (0.259) (0.554)
e = 0.098 i =0 .017 m = 0.074
(0.080) (0.048) (0.180)
Note: GMM estimates of equation (4):
rpt= BpfR
t , k = E(kt), k = E(kt)=V (fkt)( k = e,i,m)
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
(),(),() indicates coe!cient signiﬁcantly dierent from zero at the 1%,
5% and 10% level, respectively. Sample period 09/04/97 - 04/04/01.
209 observations.
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Table 2a
Factor loadings for currency returns ($)
Country Common exchange Idiosyncratic





























Note: GMM estimates of eq (3a):
rcjt = cjefR
et + vjet,$je = E($jet)=V (vjet)
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
(),(),() indicates coe!cient signiﬁcantly dierent from zero at the 1%, 5% and 10% level,
respectively. Sample period 09/04/97 - 04/04/01. 209 observations.
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Table 2b
Factor loadings for bond returns (local currency)
Country Common Common Speciﬁc Idiosyncratic
exchange rate interest rate exchange rate variance
risk (
j
bje) risk (bji) risk (
j
bje)( $ji)
Argentina 0.306 3.073 0.183 1.871
(0.149) (0.323) (1.018) (0.345)
Brazil -0.156 4.430 -0.579 4.148
(0.270) (0.542) (0.105) (1.338)
Mexico 0.020 2.337 -0.842 0.962
(0.105) (0.192) (0.073) (0.184)
Venezuela -0.401 3.775 -0.756 4.563
(0.236) (0.488) (0.095) (1.227)
Hong Kong 0.031 0.027 0.333 0.014
(0.014) (0.016) (0.249) (0.005)
Indonesia 0.026 0.380 -0.026 0.721
(0.080) (0.233) (0.020) (0.202)
Singapore 0.062 0.001 -0.041 0.018
(0.030) (0.009) (0.021) (0.011)
South Korea 0.190 0.047 -1.073 0.371
(0.146) (0.071) (1.812) (0.101)
Taiwan 0.068 0.225 -0.005 1.069
(0.046) (0.136) (0.010) (0.696)
Thailand 0.064 0.063 -0.001 0.080
(0.015) (0.028) (0.003) (0.024)
Czech Rep. -0.020 0.026 0.039 0.057
(0.020) (0.021) (0.012) (0.035)
Hungary 0.049 0.056 0.000 0.070
(0.019) (0.029) (0.008) (0.038)
Poland -0.463 1.370 -0.939 0.450
(0.135) (0.137) (0.051) (0.077)
Russia -1.543 8.852 -0.376 22.060
(0.447) (1.327) (0.133) (5.076)
Note: GMM estimates of eq (3b):
rbjt = bjefR
et + bjifR
it + bjevjet + vjit,$ji = E($jit)=V (vjit)
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
(),(),() indicates coe!cient signiﬁcantly dierent from zero at the 1%, 5% and 10% level,
respectively. Sample period 09/04/97 - 04/04/01. 209 observations.
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Table 2c
Factor loadings for stock returns (local currency)
Country Common Common Common Speciﬁc Speciﬁc Idiosyncratic
exch. rate int. rate market exch. rate int. rate variance
risk (
j
sje) risk (sji) risk (sjm) risk (
j
sje) risk (sji)( $jm)
Argentina -0.012 1.776 1.002 -3.177 0.334 17.551
(0.620) (0.993) (0.161) (3.045) (0.251) (3.047)
Brazil 0.533 6.620 0.805 -0.546 1.186 15.352
(1.425) (0.856) (0.137) (0.292) (0.157) (3.348)
Mexico 0.468 5.453 0.837 -0.863 1.505 10.160
(1.105) (0.463) (0.127) (0.287) (0.218) (1.305)
Venezuela -0.233 3.513 0.621 -1.067 1.123 26.926
(0.896) (0.745) (0.168) (0.238) (0.214) (7.433)
Hong Kong 1.299 1.733 1.398 4.858 7.638 9.132
(0.518) (0.670) (0.104) (3.233) (2.445) (1.217)
Indonesia 5.907 1.566 1.652 -1.556 0.871 55.504
(1.302) (0.729) (0.312) (0.226) (0.583) (9.356)
Singapore 1.709 1.142 1.137 -1.787 3.821 10.412
(0.408) (0.509) (0.102) (0.651) (1.721) (1.149)
South Korea 1.995 1.217 2.013 -9.818 -0.799 38.998
(0.662) (0.831) (0.178) (11.431) (1.152) (10.043)
Taiwan -5.428 0.498 1.039 -0.959 0.257 16.671
(1.068) (0.607) (0.151) (0.050) (0.286) (2.989)
Thailand -3.912 1.415 1.843 -0.883 2.189 26.072
(1.174) (0.810) (0.217) (0.086) (0.978) (3.280)
Czech Rep. 0.029 0.497 0.479 -0.741 0.867 8.899
(0.336) (0.567) (0.113) (0.245) (0.796) (1.039)
Hungary -0.407 0.271 1.110 -0.110 0.825 23.911
(0.587) (1.016) (0.200) (0.166) (1.066) (4.108)
Poland 0.044 -0.220 0.951 -0.345 -0.690 17.590
(0.453) (0.962) (0.179) (0.299) (0.641) (2.273)
Russia 0.203 1.516 1.639 0.077 0.426 70.336
(0.677) (1.901) (0.419) (0.245) (0.132) (12.159)




mt + sjevjet + sjivjit + vjmt,$jm = E($jmt)=V (vjmt)
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
(),(),() indicates coe!cient signiﬁcantly dierent from zero at the 1%, 5% and 10% level,




Region Asset Region Asset Joint Wald test p-value
Latin America Currency Asia Currency 93.255 0.000
Latin America Currency East Europe Currency 33.311 0.007
Asia Currency East Europe Currency 67.646 0.000
Latin America Currency Asia Bonds 34.214 0.081
Latin America Currency East Europe Bonds 28.251 0.030
Asia Currency Latin America Bonds 42.566 0.011
Asia Currency East Europe Bonds 48.734 0.002
East Europe Currency Latin America Bonds 31.615 0.011
East Europe Currency Asia Bonds 47.189 0.001
Latin America Currency Asia Stocks 57.368 0.000
Latin America Currency East Europe Stocks 15.199 0.510
Asia Currency Latin America Stocks 24.072 0.458
Asia Currency East Europe Stocks 56.172 0.000
East Europe Currency Latin America Stocks 35.243 0.004
East Europe Currency Asia Stocks 57.136 0.000
Latin America Bonds Asia Bonds 19.435 0.728
Latin America Bonds East Europe Bonds 38.008 0.002
Asia Bonds East Europe Bonds 39.903 0.022
Latin America Bonds Asia Stocks 26.779 0.315
Latin America Bonds East Europe Stocks 35.230 0.004
Asia Bonds Latin America Stocks 29.309 0.209
Asia Bonds East Europe Stocks 61.759 0.000
East Europe Bonds Latin America Stocks 34.914 0.004
East Europe Bonds Asia Stocks 59.035 0.000
Latin America Stocks Asia Stocks 49.353 0.002
Latin America Stocks East Europe Stocks 45.337 0.000
Asia Stocks East Europe Stocks 76.656 0.000
Note: Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
Sample period 09/02/97 - 04/04/01. 209 observations
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Table 4
Tests for pricing of idiosyncratic exchange rate and interest rates risks
Fixed Exchange Rate Regime
Null hypothesis Risk Asset Joint Wald test p-value
$
cje =0 exchange rate currencies ($) 50.452 0.000

j
bje =0 ” bonds (l.c.) 51.005 0.000

j
sje =0 ” stocks (l.c.) 77.868 0.000
bji =0 interest rate bonds 23.239 0.000
sji =0 ” stocks 6.937 0.139
Flexible Exchange Rate Regime
Null hypothesis Risk Asset Joint Wald test p-value
$
cje =0 exchange rate currencies ($) 14.751 0.012

j
bje =0 ” bonds (l.c.) 0.202 0.977

j
sje =0 ” stocks (l.c.) 2.593 0.458
bji =0 interest rate bonds 4.811 0.186
sji =0 ” stocks 25.119 0.000
Note: Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
Sample period 09/02/97 - 04/04/01. 209 observations
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Table 5
Net eect of idiosyncratic exchange and interest rate volatility on returns
Asset Countries Average t-statistic p-value
currencies ($) ﬁxed 0.070 2.819 0.005
ﬂexible 0.127 2.857 0.004
dierence -0.574 -1.310 0.190
bonds (l.c.) ﬁxed 0.033 0.885 0.376
ﬂexible 0.017 0.817 0.414
dierence 0.016 0.464 0.643
stocks (l.c.) ﬁxed -0.233 -2.343 0.019
ﬂexible -0.083 -0.651 0.515
dierence -0.150 -0.854 0.393
Note: GMM estimates
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
Sample period 09/02/97 - 04/04/01. 209 observations
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Table 6
Additional tests of market integration
Panel a: Test for pricing of idiosyncratic risks
Latin America Asia East Europe
Joint Wald test p-value Joint Wald test p-value Joint Wald test p-value
cje =0 32.948 0.000 30.424 0.000 9.590 0.048

j
bje =0 46.705 0.000 37.143 0.000 3.144 0.534

j
sje =0 72.156 0.000 6.218 0.399 3.344 0.502
bji =0 5.118 0.275 149.635 0.000 13.338 0.010
sji =0 2.938 0.568 19.913 0.003 26.844 0.000
sjm =0 6.305 0.177 2.878 0.824 1.571 0.814
Panel b: Test for equality of common risk prices
Latin America Asia East Europe
Joint Wald test p-value Joint Wald test p-value Joint Wald test p-value
cje =0 25.246 0.000 22.475 0.001 36.365 0.000

j
bje =0 2.585 0.629 30.980 0.000 6.998 0.136

j
sje =0 9.183 0.057 7.340 0.291 2.330 0.675
bji =0 6.507 0.164 30.691 0.000 5.401 0.249
sji =0 4.364 0.359 2.502 0.868 5.471 0.242
sjm =0 5.449 0.244 1.763 0.940 4.286 0.369
Note: Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
Sample period 09/02/97 - 04/04/01. 209 observations
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Table 7
Average gains from stock market integration
Country 
2
sjmm + $jm sjmm Dierence
Argentina 21.745 4.184 17.560
(3.388) (0.739) (3.005)
Brazil 18.058 3.361 14.697
(3.437) (0.611) (3.357)
Mexico 13.088 3.496 9.591
(1.349) (0.595) (1.217)
Venezuela 28.537 2.593 25.943
(7.867) (0.710) (7.476)
Hong Kong 17.289 5.836 11.453
(2.311) (0.865) (1.677)
Indonesia 66.894 6.896 59.998
(11.599) (1.658) (10.517)
Singapore 15.814 4.749 11.065
(1.875) (0.830) (1.316)
South Korea 55.918 8.405 47.513
(10.669) (1.204) (10.243)
Taiwan 21.180 4.339 16.841
(3.918) (0.743) (3.391)
Thailand 40.257 7.696 32.561
(5.519) (1.112) (4.695)
Czech Rep. 9.858 2.001 7.857
(1.357) (0.640) (0.974)
Hungary 29.057 4.635 24.422
(5.684) (1.161) (4.789)
Poland 21.362 3.969 17.393
(3.451) (1.033) (2.634)
Russia 81.546 6.841 74.705
(14.988) (2.010) (13.598)
Note: GMM estimates
Newey-West (1987) heterokedasticity and autocorrelation robust S.E.
(),(),() indicates coe!cient signiﬁcantly dierent from zero at the 1%,
5% and 10% level, respectively. Sample period 09/04/97 - 04/04/01.
209 observations.
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Fig. 2b. Net Effect of idiosyncratic exchange rate and interest rate 










































































































Fig. 2c. Net Effect of idiosyncratic exchange rate and interest rate 













































































































Fundación Centro de Estudios AndalucescentrA:
Fundación Centro de Estudios Andaluces
Documentos de Trabajo
Serie Economía
E2001/01 “The nineties in Spain: so much flexibility in the labor market?’’,
J. Ignacio García Pérez y Fernando Muñoz Bullón.
E2001/02 “A Log-linear Homotopy Approach to Initialize the Parameterized
Expectations Algorithm’’, Javier J. Pérez.
E2001/03 “Computing Robust Stylized Facts on Comovement’’, Francisco J.
André, Javier J. Pérez, y Ricardo Martín.
E2001/04 “Linking public investment to private investment. The case of the
Spanish regions”, Diego Martínez López.
E2001/05 “Price Wars and Collusion in the Spanish Electricity Market”, Juan
Toro y Natalia Fabra.
E2001/06 “Expedient and Monotone Learning Rules”, Tilman Börgers,
Antonio J. Morales y Rajiv Sarin.
E2001/07 “A Generalized Production Set. The Production and Recycling
Function”, Francisco J. André y Emilio Cerdá.
E2002/01 “Flujos Migratorios entre provincias andaluzas y entre éstas y el
resto de España’’, J. Ignacio García Pérez y Consuelo Gámez
Amián.
E2002/02 “Flujos de trabajadores en el mercado de trabajo andaluz’’, J.
Ignacio García Pérez y Consuelo Gámez Amián.
E2002/03 “Absolute Expediency and Imitative Behaviour”, Antonio J.
Morales Siles.
E2002/04 “Implementing the 35 Hour Workweek by means of Overtime
Taxation”, Victoria Osuna Padilla y José-Víctor Ríos-Rull.
E2002/05 “Landfilling, Set-Up costs and Optimal Capacity”, Francisco J.
André y Emilio Cerdá.
E2002/06 “Identifying endogenous fiscal policy rules for macroeconomic
models”, Javier J. Pérez y Paul Hiebert.
E2002/07 “Análisis dinámico de la relación entre ciclo económico y ciclo del
desempleo en Andalucía en comparación con el resto de España”,
Javier J. Pérez, Jesús Rodríguez López y Carlos Usabiaga.E2002/08 “Provisión eficiente de inversión pública financiada con
impuestos distorsionantes”, José Manuel González-Páramo y
Diego Martínez López.
E2002/09 “Complete or Partial Inflation convergence in the EU?”, Consuelo
Gámez y Amalia Morales-Zumaquero.
E2002/10 “On the Choice of an Exchange Regime: Target Zones Revisited”,
Jesús Rodríguez López y Hugo Rodríguez Mendizábal.
E2002/11 “Should Fiscal Policy Be Different in a Non-Competitive
Framework?”, Arantza Gorostiaga.
E2002/12 “Debt Reduction and Automatic Stabilisation”, Paul Hiebert,
Javier J. Pérez y Massimo Rostagno.
E2002/13 “An Applied General Equilibrium Model to Assess the Impact of
National Tax Changes on a Regional Economy”, M. Alejandro
Cardenete y Ferran Sancho.
E2002/14 “Optimal Endowments of Public Investment: An Empirical
Analysis for the Spanish Regions”, Óscar Bajo Rubio, Carmen
Díaz Roldán y M. Dolores Montávez Garcés.
E2002/15 “Is it Worth Refining Linear Approximations to Non-Linear
Rational Expectations Models?” , Alfonso Novales y Javier J.
Pérez.
E2002/16 “Factors affecting quits and layoffs in Spain”, Antonio Caparrós
Ruiz y M.ª Lucía Navarro Gómez.
E2002/17 “El problema de desempleo en la economía andaluza (1990-
2001): análisis de la transición desde la educación al mercado
laboral”, Emilio Congregado y J. Ignacio García Pérez.
E2002/18 “Pautas cíclicas de la economía andaluza en el período 1984-
2001: un análisis comparado”, Teresa Leal, Javier J. Pérez y
Jesús Rodríguez.
E2002/19 “The European Business Cycle”, Mike Artis, Hans-Martin Krolzig y
Juan Toro.
E2002/20 “Classical and Modern Business Cycle Measurement: The
European Case”, Hans-Martin Krolzig y Juan Toro.
E2002/21 “On the Desirability of Supply-Side Intervention in a Monetary
Union”, Mª Carmen Díaz Roldán.
E2003/01 “Modelo Input-Output de agua. Análisis de las relaciones
intersectoriales de agua en Andalucía”, Esther Velázquez Alonso.
E2003/02 “Robust Stylized Facts on Comovement for the Spanish
Economy”, Francisco J. André y Javier Pérez.E2003/03 “Income Distribution in a Regional Economy: A SAM Model”,
Maria Llop y Antonio Manresa.
E2003/04 “Quantitative Restrictions on Clothing Imports: Impact and
Determinants of the Common Trade Policy Towards Developing
Countries”, Juliette Milgram.
E2003/05 “Convergencia entre Andalucía y España: una aproximación a sus
causas (1965-1995). ¿Afecta la inversión pública al crecimiento?”,
Javier Rodero Cosano, Diego Martínez López y Rafaela Pérez
Sánchez.
E2003/06 “Human Capital Externalities: A Sectoral-Regional Application for
Spain”, Lorenzo Serrano.
E2003/07 “Dominant Strategies Implementation of the Critical Path
Allocation in the Project Planning Problem”, Juan Perote Peña.
E2003/08 “The Impossibility of Strategy-Proof Clustering”, Javier Perote
Peña y Juan Perote Peña.
E2003/09 “Plurality Rule Works in Three-Candidate Elections”, Bernardo
Moreno y M. Socorro Puy.
E2003/10 “A Social Choice Trade-off Between Alternative Fairness
Concepts: Solidarity versus Flexibility”, Juan Perote Peña.
E2003/11 “Computational Errors in Guessing Games”, Pablo Brañas Garza
y Antonio Morales.
E2003/12 “Dominant Strategies Implementation when Compensations are
Allowed: a Characterization”, Juan Perote Peña.
E2003/13 “Filter-Design and Model-Based Analysis of Economic Cycles”,
Diego J. Pedregal.
E2003/14 “Strategy-Proof Estimators for Simple Regression”, Javier Perote
Peña y Juan Perote Peña.
E2003/15 “La Teoría de Grafos aplicada al estudio del consumo sectorial de
agua en Andalucía",  Esther Velázquez Alonso.
E2003/16 “Solidarity in Terms of Reciprocity",  Juan Perote Peña.
E2003/17 “The Effects of Common Advice on One-shot Traveler’s Dilemma
Games: Explaining Behavior through an Introspective Model with
Errors",  C. Monica Capra, Susana Cabrera y Rosario Gómez.
E2003/18 “Multi-Criteria Analysis of Factors Use Level: The Case of Water
for Irrigation", José A. Gómez-Limón, Laura Riesgo y Manuel
Arriaza.
E2003/19 “Gender Differences in Prisoners’ Dilemma", Pablo Brañas-Garza
y Antonio J. Morales-Siles. 
E2003/20 “Un análisis estructural de la economía andaluza a través de
matrices de contabilidad social: 1990-1999", M. Carmen Lima,
M. Alejandro Cardenete y José Vallés. E2003/21 “Análisis de multiplicadores lineales en una economía regional
abierta", Maria Llop y Antonio Manresa.
E2003/22 “Testing the Fisher Effect in the Presence of Structural Change:
A Case Study of the UK", Óscar Bajo-Rubio, Carmen Díaz-Roldán
y Vicente Esteve.
E2003/23 "On Tests for Double Differencing: Some Extensions and the Role
of Initial Values", Paulo M. M. Rodrigues y A. M. Robert Taylor.
E2003/24 "How Tight Should Central Bank’s Hands be Tied? Credibility,
Volatility and the Optimal Band Width of a Target Zone", Jesús
Rodríguez López y Hugo Rodríguez Mendizábal. 
E2003/25 "Ethical implementation and the Creation of Moral Values", Juan
Perote Peña. 
E2003/26 "The Scoring Rules in an Endogenous Election", Bernardo Moreno
y M. Socorro Puy.  
E2003/27 "Nash Implementation and Uncertain Renegotiation", Pablo
Amorós.
E2003/28 "Does Familiar Environment Affect Individual Risk Attitudes?
Olive-oil Producer vs. no-producer Households", Francisca
Jiménez Jiménez.
E2003/29 "Searching for Threshold Effects in the Evolution of Budget
Deficits: An Application to the Spanish Case", Óscar Bajo-Rubio,
Carmen Díaz-Roldán y Vicente Esteve.
E2003/30 "The Construction of input-output Coefficients Matrices in an
Axiomatic Context: Some Further Considerations", Thijs ten Raa
y José Manuel Rueda Cantuche.
E2003/31 "Tax Reforms in an Endogenous Growth Model with Pollution",
Esther Fernández, Rafaela Pérez y Jesús Ruiz.
E2003/32 "Is the Budget Deficit Sustainable when Fiscal Policy is
nonlinear? The Case of Spain, 1961-2001", Óscar Bajo-Rubio,
Carmen Díaz-Roldán y Vicente Esteve.
E2003/33 "On the Credibility of a Target Zone: Evidence from the EMS",
Francisco Ledesma-Rodríguez, Manuel Navarro-Ibáñez, Jorge
Pérez-Rodríguez y Simón Sosvilla-Rivero.
E2003/34 "Efectos a largo plazo sobre la economía andaluza de las ayudas
procedentes de los fondos estructurales: el Marco de Apoyo
Comunitario 1994-1999", Encarnación Murillo García y Simón
Sosvilla-Rivero.
E2003/35 “Researching with Whom? Stability and Manipulation”, José
Alcalde y Pablo Revilla. 
E2003/36 “Cómo deciden los matrimonios el número óptimo de hijos”,
Francisca Jiménez Jiménez.E2003/37 “Applications of Distributed Optimal Control in Economics. The
Case of Forest Management”, Renan Goetz y Angels Xabadia.
E2003/38 “An Extra Time Duration Model with Application to
Unemployment Duration under Benefits in Spain”, José María
Arranz y Juan Muro Romero.
E2003/39 “Regulation and Evolution of Harvesting Rules and Compliance in
Common Pool Resources”, Anastasios Xepapadeas. 
E2003/40 “On the Coincidence of the Feedback Nash and Stackelberg
Equilibria in Economic Applications of Differential Games”,
Santiago J. Rubio.
E3003/41 “Collusion with Capacity Constraints over the Business Cycle”,
Natalia Fabra.
E3003/42 “Profitable Unproductive Innovations”, María J. Álvarez-Peláez,
Christian Groth.
E3003/43 “Sustainability and Substitution of Exhaustible Natural
Resources. How Resource Prices Affect Long-Term R&D-
Investments”, Lucas Bretschger, Sjak Smulders.
E3003/44 “Análisis de la estructura de la inflación de las regiones
españolas: La metodología de Ball y Mankiw”, María Ángeles
Caraballo, Carlos Usabiaga.
E3003/45 “An Empirical Analysis of the Demand for Physician Services
Across the European Union”, Sergi Jiménez-Martín, José M.
Labeaga, Maite Martínez-Granado.
E3003/46 “An Exploration into the Effects of Fiscal Variables on Regional
Growth”, Diego Martínez López.
E3003/47 “Teaching Nash Equilibrium and Strategy Dominance: A
Classroom Experiment on the Beauty Contest”. Virtudes Alba
Fernández, Francisca Jiménez Jiménez, Pablo Brañas Garza,
Javier Rodero Cosano.
E3003/48 "Environmental Fiscal Policies Might be Ineffective to Control
Pollution", Esther Fernández, Rafaela Pérez y Jesús Ruiz.
E3003/49 "Non-stationary Job Search When Jobs Do Not Last Forever: A
Structural Estimation to Evaluate Alternative Unemployment
Insurance Systems", José Ignacio García Pérez.
E3003/50 “Poverty in Dictator Games: Awakening Solidarity”, Pablo
Brañas-Garza.
E3003/51 “Exchange Rate Regimes, Globalisation and the Cost of Capital in
Emerging Markets”, Antonio Díez de los Ríos.centrA:
Fundación Centro de Estudios Andaluces
Normas de publicación de Documentos de Trabajo
centrA Economía
La Fundación Centro de Estudios Andaluces (centrA) tiene como uno de sus objetivos
prioritarios proporcionar un marco idóneo para la discusión y difusión de resultados
científicos en el ámbito de la Economía. Con esta intención pone a disposición de los
investigadores interesados una colección de Documentos de Trabajo que facilita la
transmisión de conocimientos. La Fundación Centro de Estudios Andaluces invita a la
comunidad científica al envío de trabajos que, basados en los principios del análisis
económico y/o utilizando técnicas cuantitativas rigurosas, ofrezcan resultados de
investigaciones en curso.
Las normas de presentación y selección de originales son las siguientes: 
1. El autor(es) interesado(s) en publicar un Documento de Trabajo en la serie de
Economía de centrA debe enviar su artículo en formato PDF a la dirección de email:
wpecono@fundacion-centra.org
2.  Todos los trabajos que se envíen a la colección han de ser originales y no estar
publicados en ningún medio de difusión.  Los trabajos remitidos podrán estar
redactados en castellano o en inglés.
3. Los originales recibidos serán sometidos a un breve proceso de evaluación en el
que serán directamente aceptados para su publicación, aceptados sujetos a
revisión o rechazados. Se valorará, asimismo, la presentación de¡ trabajo en
seminarios de centrA.
4. En la primera página deberá aparecer el título del trabajo, nombre y filiación del
autor(es), dirección postal y electrónica de referencia y agradecimientos. En esta
misma página se incluirá también un resumen en castellano e inglés de no más de
100 palabras, los códigos JEL y las palabras clave de trabajo.
5. Las notas al texto deberán numerarse correlativamente al pie de página. Las
ecuaciones se numerarán, cuando el autor lo considere necesario, con números
arábigos entre corchetes a la derecha de las mismas.
6. La Fundación Centro de Estudios Andaluces facilitará la difusión electrónica de los
documentos de trabajo. Del mismo modo, se incentivará económicamente su
posterior publicación en revistas científicas de reconocido prestigio.